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Abstract Primary post-traumatic anterior dislocation of
the shoulder with associated fracture of the greater tuber-
osity and brachial plexus injury is rare and, to our
knowledge, has never previously been reported in the lit-
erature. We present a case of this unhappy triad in which a
brachial plexus injury was diagnosed and treated 3 weeks
later. The characteristics of this rare condition are dis-
cussed on the basis of our case and the published literature
in order to improve early diagnosis and treatment of this
lesion.
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Introduction
Anterior post-traumatic dislocation of the shoulder is the
most common type of dislocation and is caused by
excessive external rotation and hyperextension of the arm
in the overhead direction [1]. As the humeral head is lev-
ered out of the glenoid, the anterior post-traumatic
dislocation of the shoulder can be associated with fracture
of the glenoid (i.e. bony Bankart); seldom can it be asso-
ciated with the impaction fracture of the humeral head or of
the greater tuberosity [2]. Moreover, anterior shoulder
dislocation may be associated with rotator cuff tears,
especially in elderly patients [3]. In a very few cases, a
traumatic shoulder dislocation could be associated with a
tear of the subscapular artery [4].
The incidence of axillary nerve palsy following anterior
dislocation is 9–10% [1]. In contrast, brachial plexus injury
is rare and complicated, and very few cases have been
reported in the literature [5]. Adult traumatic brachial
plexus injuries are devastating, and they are occurring with
increasing frequency. Patient evaluation consists of a
focused assessment of upper extremity sensory and motor
function, radiological studies and, most importantly,
electrodiagnostic studies. Conservative management is
usually successful, and recovery takes place after several
months [6–8]. We report a unique case of anterior dislo-
cation of the shoulder with associated fracture of the
greater tuberosity and brachial plexus palsy.
Case report
A 27-year-old, right-handed male was involved in a high-
speed car accident, when his left arm was in abduction-
extra rotation. Later, the patient was unable to move his
arm. The clinical examination performed in the emergency
department showed an asymmetric proﬁle of the left
shoulder, with pain and no neurological or vascular prob-
lems. X-ray analysis of the shoulder revealed an
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greater tuberosity (Fig. 1a). The treatment consisted of a
closed reduction performed with the patient under anaes-
thesia. The shoulder was then immobilized in a sling (IR-
15 ABD with a pillow).
After 3 weeks, the patient presented marked hypotonia
of the deltoid and less of the triceps muscles (Fig. 2a, b).
Radiograms showed the prolapse of the humeral head,
which appeared inferiorly subluxated (Fig. 1b), and a good
evolution of the fracture healing. A tear of the rotator cuff
was excluded by means of magnetic resonance (MR).
The electromyography (EMG) was performed after
3 weeks. It showed retroclavicular brachial plexus palsy
with a mild denervation involving deltoid and, to a lesser
extent, triceps muscles, and a sufferance of the posterior
cord of brachial plexus with mild signs of denervation of
both supra- and infra-spinatus. The treatment was
conservative, and physical therapy was instituted for
8 months to prevent soft-tissue contractures and strengthen
functioning muscles.
A second EMG was performed after 2 months. It
showed that denervation was absent in supra- and infra-
spinatus. Signs of denervation were mild in deltoid (dis-
crete ﬁbrillations and positive sharp waves in 5–6 of 10
positions) and signs of reinnervation mild instability of
isolated motor unit potentials (MUPs) appeared, as trans-
lation from acute to sub-acute lesion. Triceps showed
isolated positive sharp waves in 3 of 10 positions. Study of
recruitment of MUP showed for deltoid muscle a mild
reduction in the number and a mild increase in the ﬁring
rate of MUP.
After 4 months, mild denervation (isolated ﬁbrillations
and positive sharp waves in 2–3 of 10 positions) was
revealed in deltoid; reinnervation signs were predominant.
Fig. 1 a X-ray of the right
shoulder revealed an antero-
medial dislocation associated
with a fracture of the greater
tuberosity. b At a 3-week
follow-up, X-ray showed the
prolapse of the humeral head,
which appeared inferiorly
subluxated
Fig. 2 The anterior (a) and
posterior (b) aspects of the
shoulder 3 weeks after
dislocation: marked hypotonia
of the deltoid and less of the
triceps muscles
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positions. At 6 months, there was no more denervation
activity, and signs remained of mild stabilized reinnerva-
tion (increased amplitude and duration of MUP) in deltoid
and to a lesser extent in triceps muscles. By 12 months
after the accident, active shoulder abduction and forward
elevation were 160 and external rotation was 40. The
triceps and biceps muscles were quoted at M4, and the
patient recovered wrist and ﬁnger ﬂexion and extension.
The patient provided informed consent to the publication of
his clinical case.
Discussion
The rate of neurological complications after anterior dis-
location is probably underestimated. Liveson [9] reported
the electrodiagnostic examination of 11 patients with
shoulder dislocation and revealed nerve damage not pre-
viously reported. Although axillary nerve lesions were
most common, posterior cord and musculocutaneous nerve
damage occurred, each in ﬁve cases.
Lesions can be situated at any level from the base of the
nerve roots to the division of the brachial plexus in the
axillary region. Several types of lesions can be differenti-
ated: supraclavicular lesions at the root or primary trunk
level (75% of the cases); infra and retroclavicular lesions of
the secondary trunk (10%); and lesions of the terminal
branches (15% of the cases) [10].
Anterior shoulder dislocation may commonly be asso-
ciated with retroclavicular or infraclavicular brachial
plexus injury with an axillary nerve lesion [3, 11–17].
Travlos [18] reviewed 28 patients with brachial plexus
lesions caused by shoulder dislocation. Contrary to most
other reports, he found that the neurological lesions
involved the infraclavicular and the supraclavicular bra-
chial plexus. With supraclavicular lesions, the involvement
was always of the suprascapular nerve, and this always
recovered spontaneously. Isolated axillary nerve lesions
had the poorest prognosis for spontaneous recovery.
Patients with brachial plexus stretch lesions are gener-
ally observed for spontaneous recovery for several months.
Those patients who do not demonstrate clinical or electrical
recovery by 3–6 months should undergo operative inter-
vention. However, physicians need to be mindful that
electrical signs of reinnervation do not always correlate
with useful clinical recovery [8].
Alnot [10] reviewed cases of 420 adults treated with
surgery for traumatic palsy of the brachial plexus. Decision
criteria for nerve grafting or neurolysis were presented.
Surgery was generally performed 3 weeks to 6 months
after injury. Although secondary sutures could be per-
formed on some injuries, nerve grafting was usually
necessary and depended on the length of the gap and the
quality of surrounding tissues. The overall prognosis of
infra- or retroclavicular plexus injuries is nevertheless
better than that of supraclavicular lesions.
However, cases of concurrent anterior shoulder dislo-
cation and brachial plexus injury with fracture of the
tuberosity are extremely rare [8, 19]. In our case, the bra-
chial plexus injury was due to an anteromedial shoulder
dislocation, as described previously. Nerve injury with a
shoulder dislocation has been reported to occur after low-
velocity trauma, because the distance between the
anchorage points of nerves in the upper limb is short,
making the nerves vulnerable to traction [17]. However, in
our case, the fracture of the greater tuberosity associated
with nerve lesions revealed a high-velocity injury, resulting
in a violent shoulder dislocation with signiﬁcant migration
of the humeral head.
EMG must be proposed 3 weeks after the injury in the
case of severe palsies or paralysis of the upper limb asso-
ciated with a shoulder dislocation [17]. Use of this
technique can help clinically, because it is possible to miss
a nerve palsy in a patient with a massive rotator cuff tear
[20]. EMG gives reliable results for the phase and the grade
of denervation of particular muscle groups; thus, it is
possible to conclude, indirectly, which part of the plexus is
in dysfunction.
Therefore, EMG allows us to verify the innervation of
the supraspinatus and infraspinatus muscles that is normal
in retroclavicular or infraclavicular brachial plexus injury.
In the case of total brachial plexus palsy (associated with
anterior shoulder dislocation and fracture or rotator cuff
tear) conﬁrmed by EMG, MRI or computed tomography
scan must be performed to diagnose root avulsions (Fig. 3).
However, to our knowledge, no case of all of these lesions
occurring simultaneously has ever been described in the
literature. In the case of complete infraclavicular brachial
plexus palsy, a program of hand, wrist, and elbow mobi-
lization has to be started.
The prognosis of this unhappy triad has been established
principally for anterior dislocation with axillary nerve
injuries. Conservative management affords good recovery
Fig. 3 The diagnostic algorithm in the case of anterior post-
traumatic dislocation of the shoulder and its possible complications
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22].
Shin [7] afﬁrmed that the critical concepts in surgical
treatment of brachial plexus are patient selection as well as
the timing and prioritizing of restoration of function. Sur-
gical techniques include neurolysis, nerve grafting,
neurotization, and free muscle transfer.
In our case, the nerve lesions were not so serious—with
incomplete infraclavicular brachial plexus palsy—and the
return to previous range of motion and strength of the
upper limb took no longer than reported elsewhere.
Therefore, in our opinion, the prognosis depends essen-
tially on brachial plexus recovery when the tuberosity has
been repaired early.
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